
1/7 


FIG. 1 


1 ^issJ. 


1 f 

vf 


if --"TO 



A 


\ •• • it s. »■»* . *• , *.. 





FIG. 2 


6 



POURIZATION 
DIRECTION /-A 
/ / 


1 


y y ^ ? ? \ J J J J J J 


r 


ELECTRIC FIELD DIRECTION 
4 8 


^ ^ ^ ^ ^ ^ r ^ ^ ^ ^ ^ ^ ^ ^ K . . J ^ > > 


7 


1 


:^ / ^ / z 


1 


, , . ? ? . . J > > I J J , jlr. 


. . . y . J ^ ^ V 


/ 


7 



2/7 


FIG. 3A 



FIG. 3B 


12 


POLARIZATION 
DIRECTION 


1M 


6M 


/ 


\, , , > ^ ? ^ ^ . J J > jfj -7 


4M 


/ 


SZZ2Z2ZZ2ZZZZ3ZZZZZZZ22Z2: 


3 


^ / > ^ / )h y J J J J J ^ J J J ^ 


5M 3M 2M 


^-7M 


FIG. 3C 


CL 



12 


3/7 


3000- 
2500- 
2000- 
1500- 
1000- 
500- 
0 


FIG. 4 


X 


X 


X 


X 



X POLARIZATION OF 
CENTRAL PIEZOELECTRIC 
LAYER 


FIG. 5 


70.0- 
60.0- 
50.0- 
40.0- 
30.0- 
20.0- 
10.0- 
0.0 


X 
X 


X X 


X 


X 



0 12 3 4 


5 6 7 
t1/t2 


8 9 


X POLARIZATION OF 
CENTRAL PIEZOELECTRIC 
LAYER 


4/7 


FIG. 6 



1.380-1 


■ 1 .370 - 

^1.360- 

o 

1.350- 

CO 

1 .340 - 

LU 

1.330- 

15 

1 .320 - 


1.310^ 




X 
X 


1 


X 


X 


X 


X 


2 3 4 5 6 

t1/t2 


X 


7 8 9 10 11 


X POLARIZATION OF 
CENTRAL PIEZOELECTRIC 
LAYER 


FIG. 7 


11 


o 


6 


POLARIZATION 
DIRECTION /B 
/ / 


1 



1/ 


/ ^ ^ / ^ / J } J J J 


ELECTRIC FIELD DIRECTION 
4 8 

X > > > > ^ ^ . > Jii . J y 


^ ^ ^ / ^ ^ ^ . ? ^ ? > ^ . J J J J J J . . . , , , 


^ ^ ^ ^ 


1 


I 


^ ^ ^ ^ f , j / J / ^ J J i i ^ J . A. J J , ■"^'-^ 


7 



+ 
■O 


10 


5/7 


FIG. 8A 


■'ik 


i. ,J 

HI 

• ' 

> ■ 

I'll 

y. ^ 
i S'nf 

I; s I 
ii 

! s; 
1 1 



N * ^^^^ V-^ ^ 


.V . ■ • 


. • * ^ ..*-•*«** V ■ . ■ ^ 





^ ***** •* * 





>• \ ■ 




13 


FIG. 8B 



FIG, 8C 


CL 



13 



6/7 


FIG. 9 


3000-1 
2500- 
2000- 
1500- 
1000 
500 H 
0 


J 


I I 


T 1 


0 1 23456789 10 11 

t1/t2 

X POLARIZATION OF • NO POLARIZATION OF CENTRAL 
CENTRAL PIEZOELECTRIC PIEZOELECTRIC LAYER 

LAYER 


FIG. 10 


NJ 


70.0 1 
60.0- >>< 
50.0- 
40.0- 
30.0- 
20.0- 
10.0- 
0.0 


X 


X 


T 1 r 


0 123456789 10 11 

t1/t2 

X POLARIZATION OF • NO POLARIZATION OF CENTRAL 
CENTRAL PIEZOELECTRIC PIEZOELECTRIC LAYER 

LAYER 


7/7 


FIG. 11 


1.380-1 
1 .370 - 
1.360 
1 .350 - 
1.340- 
1 .330 - 
1 .320 -I 
1.310 
1,300 


X 
X 


X 

X 

X 

X 


T r— — I 1 1 7T 7 


0 1 2 3 4 5 6 7 8 9 10 11 

t1/t2 


X POLARIZATION OF • NO POLARIZATION OF CENTRAL 

CENTRAL PIEZOELECTRIC PIEZOELECTRIC LAYER 

LAYER 


